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1

2.

Suppl emrent al Assay Method for the Evaluation of Tuberculin Purified Protein

Derivative (PPD)
| nt roducti on
1.1 Background
This is a Suppl enmental Assay Method (SAM procedure for the
eval uati on of production |ots of tuberculin purified protein
derivative (PPD) in accordance with the Code of Federa
Regul ations, Title 9 (9 CFR), Part 113.409.

1.2 Keywords

Tuberculin; PPD;, purified protein derivative; 9 CFR
Part 113.409; guinea pig; Mycobacterium bovis; Mycobacterium
avi um

Materi al s

2.1 Reagents/supplies
2.1.1 Ref erence PPD tuberculin, current lot. This
reference is obtained fromthe United States Departnent
of Agriculture (USDA), Animal and Plant Health
| nspection Service (APH S), Veterinary Services (VS),
Center for Veterinary Biologics-Laboratory (CVB-L).

2.1.2 Mycobacteri um bovis sensitizing agent, current
lot. This reagent is available fromthe CVB-L.

2.1.3 M avium sensitizing agent, current lot. This
reagent is available fromthe CVB-L.

2.1.4 Phosphate buffer, PPB |

2.1.5 Metric ruler nade of clear plastic

2.1.6 Needles, 20 ga x 1 in and 26 ga x 3/8 in
2.1.7 Di sposabl e syringes, 1 m and 3 i

2.1.8 Pipettes, 5 m and 25 n
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2.1.9 @ ass serumbottles, 20 m and 125 ni
2.1.10 Rubber seals and netal caps for serumbottles

2.1.11 Crinper for alum num seal s

2.1.12 Depilatory cream NairO or equival ent

2.1.13 Animal clippers, equipped with #40 bl ade, or
equi val ent

2.2 Animals

Gui nea pigs, 500-700 g, white-haired, nonpregnant

femal es. Twenty-three guinea pigs are required for
each ot to be tested. For each group of unknowns to
be tested sinmultaneously, 20 guinea pigs are required
for the reference PPD. All guinea pigs used for a test
must be fromthe sanme source and housed and fed in the
sane nanner.

3. Preparation for the test
3.1 Personnel qualifications/training

Techni cal personnel nust have worki ng know edge of the use
of general |aboratory chem cals, equipnent, and gl assware
and have specific training and experience in the safe
handl i ng of | aboratory animals. They nust have experience
in the performance of this assay.

3.2 Selection and handling of test animals

3.2.1 Select guinea pigs that are healthy and free of
external parasites and have an unbl em shed hair coat.

3.2.2 Exam ne guinea pigs the day they are received,
and house according to the current version of the
Nat i onal Veterinary Services Laboratories (NVSL)/CVB-L
Ani mal Users’ Manual .
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3.2.3 Wien the test is concluded, instruct the

ani mal caretakers to euthanize and incinerate the
guinea pigs and to sanitize the cages according to the
current version of ARSSOP0004.

3.3 Preparation of reagents

3.3.1 Phosphate buffer PPB I1--NVSL Medi a #30059
Na,HPQ, 1.89 ¢
KH,PQ, 0.36 ¢
NaCl 8 ¢
Distilled water 900 m

Adjust pHto 7.2 £+ 0.1. Autoclave at 121°C for
20 mn. Wen cool, add:

5% phenol (in water) 100 n
3.4 Preparation of supplies
3.4.1 Sterilize all glassware before use.

3.4.2 Use only sterile supplies (syringes, needles,
rubber seals, netal caps, etc.).

3.5 Test animal sensitization

3.5.1 Sensitize 20 guinea pigs per lot of PPD to be
eval uated. Sensitize 10 of the animals with M bovis
sensitinogen, and sensitize the remaining 10 ani mals
with M avium sensitinogen. For each group of PPD | ots
that will be tested sinmultaneously, simlarly sensitize
20 additional guinea pigs to be used for testing the
reference PPD. Wait 35 days before perform ng the
potency portion of the assay.

3.5.2 Admnister 0.5 m of the respective sensitinogen
intranmuscularly to each guinea pig. Split the dose,
adm nistering 0.25 mM into each rear leg. Use 3-n
syringes fitted with 20-ga x 1-in needl es.
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3.5.3 Retain 3 guinea pigs as nonsensitized controls
for each unknown |l ot of PPD to be tested. Unsensitized
controls are not necessary for the reference PPD

4. Performance of the potency test
4.1 Preparation of guinea pigs for the potency assay

Cip the entire abdonen of each guinea pig with anima
clippers. Generously apply a depilatory creamto the
clipped abdonen. WAt at least 10 mn. Wash off the
depilatory creamwith warmwater and dry the abdonen with a
soft towel. Allow the guinea pigs to rest for at |east

4 hr before adm nistering the tuberculin injections.

4.2 Preparation of tuberculin dilutions
4.2.1 Preparation of assay dilutions

4.2.1.1 Make 4 dilutions of the test |ot of PPD
using sterile PPB Il as the diluent. Dilute to
achi eve final concentrations of 0.6, 1.2, 2.4, and
4.8 ng protein per 0.1-m dose, respectively.

Pl ace each dilution in a serumbottle. Cap and

| abel the bottles.

4.2.1.2 Repeat Section 4.2.1.1 with each
additional ot of PPD to be tested and with the
ref erence PPD.

4.3 Intradermal injection of test aninals

4.3.1 ldentify 4 injection sites on the abdonmen of
each guinea pig, with 2 sites on each side, equidistant
fromthe mdline. Sites nust be spaced sufficiently
far apart to avoid overl appi ng of subsequent skin
reactions. Do not mark the sites on the abdonen with

i nk. Randomy assign and record which dilution

(0.6, 1.2, 2.4, or 4.8 ng protein per 0.1-m dose) wl|
be injected into each site, or use worksheet, BBFRMD002
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(current version), which contains randomy generated
site assignnents for each guinea pig.

4.3.2 Inject each sensitized guinea pig at the

4 defined injection sites. Inject individual guinea
pigs with only a single ot of PPD, 1 site per
dilution, as prepared in Section 4.2.1.

4.3.2.1 Admnister each preparation
intradermal ly. Use 1-ml tuberculin syringes
fitted wth 26-ga x 3/8-in needles.

4.3.2.2 For each lot of PPD to be tested, inject
10 guinea pigs sensitized with M bovis and

10 guinea pigs sensitized wth M avium
Simlarly inject 3 nonsensitized gui nea pigs.

4.3.2.3 Inject the reference PPD into each of
10 guinea pigs sensitized wwth M bovis and
10 guinea pigs sensitized with M avi um

5. Interpretation of the test results

5.

1

Recording of test results

5.1.1 Measure the test reactions at 23-25 hr
foll owi ng injection.

5.1.2 Measure the greater and | esser dianeters of
erythema and/or swelling to the closest nmat each
injection site (see Figure 1). GCently pal pate the

| esion to determ ne the margin of the swelling, which
may or may not extend beyond the margin of erythenma
Record the results on the test record, | BBFRM)002,
current version.

5.1.3 Calculate the area of erythema and/or swelling
(in M%) by nultiplying the greater and | esser dianeter
nmeasur enent s.
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5.1.4 Determne the total area of erythema and/ or
swel ling for each guinea pig by adding the areas of the
4 injection sites.

5.1.5 Add together the totals from Section 5.1.4 for
all guinea pigs with the sane sensitization and sane
PPD tuberculin injection. Then divide by the nunber of
guinea pigs in that treatnent group to determne the
aver age response per guinea pig to the given PPD
tuberculin for the given type of sensitization.

Figure 1.

K

5.1.6 Calculate the specificity index of each |ot of
PPD tuberculin by subtracting the average response
obtained on M aviumsensitized guinea pigs injected
with that ot fromthe average response of

M bovi s-sensitized guinea pigs injected with that |ot.
Record all cal culations on the test record.

5.2 Criteria for a valid test

5.2.1 The specificity index of the reference PPD nust
be at |east 400 nm? for a valid test.

5.2.2 The test lot of PPD tuberculin is unsatisfactory
if erythenma and/or swelling is noted at the injection
site(s) of 1 or nore of the 3 unsensitized gui nea pigs
injected with that |ot.
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5.2.3 If the test is valid and no reactions are
observed in unsensitized guinea pigs, each |ot of PPD

t
t

uberculin is classified according to the foll ow ng
abl e:

Specificity I ndex Cl assification
440 nmt or (greater Sati sfactory
360- 440 mm? I nconcl usi ve
Less than 360 m® Unsati sfactory

5.2.4 1f a lot of PPD tuberculin is inconclusive,
performa second-stage test. |If a second-stage test is
not perfornmed, the lot is unsatisfactory.

6. Reporti

Report test

5.2.4.1 Conduct the second-stage test in a manner
identical to the first, except omt the
unsensi ti zed gui nea pigs.

5.2.4.2 Conbine the results obtained on al
guinea pigs in stages 1 and 2. Calculate the
aver age response on the 20 guinea pigs sensitized
wi th each antigen and cal culate the specificity

i ndex.

5.2.4.3 If the cunulative specificity index is

>400 nmm?, the lot of PPD tuberculin is
satisfactory; if it is <400 m®, the lot is
unsati sfactory.

ng of test results

results as described by |[BBSOP0020,| current version.

7. Ref er ences

Code of Federal Regulations, Title 9, Part 113.409, U S

Gover nnent

Printing Ofice, Washi ngton, DC, 1999.




